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ABSTRACT: We study general rotating string solution in the AdSy x CP?3 background with
a Bng holonomy turned on over CP! ¢ CP3. We find the giant magnon and single spike
solutions for the string moving in this background corresponding to open spin chain. We
calculate the corresponding dispersion relation among various conserved charges for both
the cases. We further study the finite size effect on both the giant magnon and single spike
solutions.
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1. Introduction

Recently Aharony, Bergman, Jafferis and Maldacena (ABJM) [fl] proposed a new class
of gauge theory-string theory duality between N' = 6 Chern-Simons (CS) theory and
type ITA string theory on AdS; x CP3. Based on this Aharony, Bergman, and Jafferis
(ABJ) [ identified further a class of AdS;/CFTs duality with extended supersymmetry
namely, a three dimensional N = 6 superconformal Chen-Simons theory with a gauge
group U(M)y x W_ > With k being the level of the CS theory, is dual to type IIA string
theory on AdSs x CP? with Byg holonomy turned on over CP! ¢ CP?.

In proving AdS/CFT duality [J], the integrability of both the string theory and the
gauge theories have played a key role. The semiclassical string states in the gravity side
has been used to look for suitable gauge theory operators on the boundary, in establishing
the duality. In this connection, Hofman and Maldacena (HM) [ considered a special limit
where the problem of determining the spectrum of both sides becomes rather simple. The
spectrum consists of an elementary excitation known as magnon which propagates with a
conserved momentum p along the spin chain. Further, a general class of rotating string
solution in AdSs is the spiky string [f, ] which describes the higher twist operators from
dual field theory view point. Giant magnons can be thought of as a special limit of such
spiky strings with shorter wavelength. Recently there has been a lot of work devoted for
the understanding of the giant magnon and spiky string solutions in various backgrounds
see for example [[J]-[7]. There has also been numerous papers devoted for understanding
the finite size corrections on these solutions [Rg].

In the present paper we study a general class of rotating string solution in the ABJ
model. It has already been established that like its regular counter part, ABJ theory
has an integrability structure in planar limit. In fact in [24] it has further been analyzed
that the magnon dispersion relation remains exactly the same as that of ABJM, even the
ABJ theory has an extra NS B field in its spectrum, thus showing no parity symmetry



breaking effect. In this paper we study the giant magnon and spike solutions for strings
corresponding to open spin chain. We concentrate on a particular sector of the theory
which is the diagonal SU(2) subgroup inside CP3, and study a general class of rotating
strings. We solve the equations of motion and the Virasoro constraints for the Polyakov
action of the string in the presence of a NS-NS B field. We find out the general form of
all the conserved charges and choose particular parametrization corresponding to a special
relation among those charges. We further find the corresponding dispersion relation for
the giant magnon and single spike solutions for the string moving in the SU(2) subsector
inside CP3. Finally, we study the finite size corrections for both the giant magnon and for
the single spike solutions.

The rest of the paper is organized as follows. In section 2, we consider a rotating
string solution in R x S? with NS-NS B field. We write down all the equations of motion,
and Virasoro constraints for the string moving in this background. In section 3, we find
the giant magnon and single spike solutions for the string in infinite size limit and the
corresponding dispersion relations inside a particular parameter space. In section 4, we
investigate the finite size effects for both the giant magnon and single spike solution. In
section 5, we present our conclusions.

2. Rotating string solutions in ABJ theory
We start by writing down the supergravity dual background of the ABJ theory

1
ds® = ZR2 [~ cosh? p dt* + dp® + sinh? p (dn? + sin® ndx?)]

2
+R? | de? + cos? Esin’ € <dw + % cos Ardgpr — % cos 92d¢2>

—I-i cos? € (df3 + sin® 01dg7) + % sin® € (d63 + sin” 92‘152%)} .
Bng = —g (sin 26dE A (2de) + cos 01d ¢y — cos Bads)

+ cos? €sin 01d0; A Ay + sin® € sin Hodfs A d¢2) . (2.1)

In addition to this there is a dilaton field and Ramond-Ramond two form and four form
fields, whose detailed forms will not be needed in what follows. When taking o/ = 1, the
curvature radius R is given by R? = 25/2x\1/2 which is precisely same as that of ABJM.
We are interested in a particular sector this model which can be obtained by choosing
p =0, ¥ = constant and { = 7 and by identifying that 61 = 02 = 0 and ¢1 = ¢ = ¢. With
the above identifications, AdS;x CP? geometry reduces to R x S? 1. The metric and the
NS-NS flux reads

ds? = 332 [—dt* + (d6* + sin® 0d¢”)] ,

Bns = —g (sin@dd A do) . (2.2)

'From the general equations of motion for the string moving inside the full AdS; x CP3, one can check
that the above identification also gives a consistent solution



We are interested in studying the classical rotating string around this geometry. We
use the Polyakov action

|
S=:L}/d“hh#waﬁMN&wMQwW%%9W%wM@ﬂNBMN] (2.3)

where we choose Y% = 7 as the world sheet metric and e*” is the anti symmetric tensor

01 _ _

defined as e e!% = 1. In terms of target space coordinates the action is given by

™

S =

477” / dodr [(0:1)° — (B5t)? — (0:0) + (8,0) — sin® 0 {(8,6)° — (9r9)*}]
B
- / dodr sin 0[(9,00,6) — (9,00,6)] (2.4)
To find the spiky string in this geometry, we choose the following parametrization

t:f(T)v 926(?4)7 ¢:V7+h(y)7 (25)

where y = at + bo and we set 7 and ¢ run from —oo to co. Looking at the background
geometry, one infers that there exist two conserved charges and the equations of motion
for the corresponding fields are given by,

0 =0z f(),
0 = 9, [sin® 0 {av + (a® — b*)H'}], (2.6)

where prime implies derivative with respect to y. The solutions of these equations are

f(r) = KT,

1 c¢—avsin®0

h(y) = a? —b2  sin?6 2.7)

where x and c are integration constants. Further the Virasoro constraints T3 = 0 have
also to be imposed. Due to the symmetry property of the metric, and the conformal nature
of the Polyakov action the number of real independent constraints are two and we write
them in the following form for our convenience

a? + b?

TTT + 2T7'0' = 07 TTT - 2ab

T,o = 0. (2.8)

The first Virasoro constraint gives rise to

by \/(sin? Opax — sin® 6)(sin? 6 — sin? O i, )

0 = 2.9

a? — b2 sin ’ (2.9)
where

2(a —b)%2 +2b
sin? O pax + sin? Oppin = e b + VC,
b212
. 92 . 92 2
Sin“ O max - SIN Opin = Aok (2.10)



The second Virasoro constraint is reduced to a relation among various parameters. From
this we can set
(2.11)

a = —¢C.
K2

Note that in the above, the equation of motions are independent of NS-NS B field. As
previously mentioned, in this system there exists two conserved charges namely the total
energy F and total angular momentum J . The energy is given by

@ /da@Tt

B /emax CL — b2) sin 0 (2 12)
0. b2v v/ (5102 Opay — sin? 0)(sin? 0 — sin? Oyin) '

E

and angular momenta is given by

J = \/_ do sin® 00,¢ + 5 /da sin 00,0 (2.13)
emax ] 2 ] emax
— o\ / 2 sin §(ac — b?v sin? 0) N E/ P
Omin b v \/ Sln emax - Sln 9)(Sln 9 — SIH Hmln) 27T Omin

To consider a giant magnon or spike solution, we have to define the world sheet momentum
p, which is identified with the angle difference A¢ = p,

max h/
/ dé = —2 / do;

l’l’lll’l

Omax _ )
_ _2/ dﬂi (bc — abv sin® 6) | (2.14)
Bimin b?v sin 0/ (sin? Opax — sin? 0)(sin? 6 — sin® Oy

A¢

where we use a minus sign for making the angle difference positive.

3. Giant magnon and single spike solutions

In this section we will find the dispersion relation among various charges defined in the
previous section, in the infinite size limit, which implies infinite angular momentum in case
of giant magnon and infinite angle difference in case of a spiky string solution. This infinite
size limit can be obtained by setting sin #,,,x = 1 in both cases. In other words, this limit

reduces eq. (P.9) to

bv  cos 9\/ (sin® § — sin? Oin)
a? — b2 sin 0 i
One sees that all of F, J and A¢ diverge except for a special parameter region. In this limit,

the second line in eq. (B.10) gives sin® O, = b2 5. The first line in eq. (R.10) gives rise to
a relation among various parameters. Using this relation and taking the help of eq. (R.11),

0 =

(3.1)

we get
K2 (a® - b?) = (¢ — bv)2. (3.2)



Giant magnon. To find a solution which correspond to giant magnon, we first have to
use a special parameter region which will make both £ — J and A¢ finite.

Below we summarize some details of identifying the parameter region. First we see
that to cancel the logarithmic divergence in £ — J we get the following relation

w(a® — b*) = (ac — b*v). (3.3)
If we further demand the finiteness of A¢, then we get
¢+ 2abv = 0. (3.4)

Using the relations among other parameters as mentioned in the previous section, we
find that

(3.5)
which makes

(3.6)

Sin2 Hmin = 75

With the above, one finds that making F — J finite, A¢ automatically becomes finite and
vice versa. The expression for E — J and A¢ now becomes

E—-J= <V2 _2£>Zmaxa

T
Agp = 2<g - Hmm>, (3.7)

where zZmax = €0s Omin. Finally we get the following dispersion relation for the giant magnon
solution in the presence of NS-NS B field as

E-J:(@—%) sin =~ . (3.8)

Note that for B = 0, we get back the dispersion relation obtained in [[L0], ff].

A¢

Single spike. In order to find a spike solution, we impose that J is finite. We also impose
that £ — @Aqﬁ is finite. So one finds following constraints on various parameters:

9 14

=b = 3.9
ac v, &= (3.9)

including those we have from the Virasoro constraints previously. A consistent parameter

region can be summarized as follows
v ) K
a=——, ¢c=—K, sinOppn=—. (3.10)
K v

Finally one can compte the dispersion relation for the spike solution as
V2A — -
B\ . -
J = <\/2 - 2—) sin ¢ (3.11)

™

where 6 = 7/2 — Omin. We further note that for B = 0, the above relation reduces to that

of [[[5].



4. Finite size effects

We investigated giant magnon and spike solutions for the string in the infinite size limit
in the last section.In this section we investigate the finite size effect on them. For that
purpose we take O,y # /2.

Giant magnon: eq. (2.1() and eq. (B-11)) gives

Sin Omax = _Ey
14
. C
sin Oy = e (4.1)

Assuming z = cos ,conserved charges are given by

2,2
E = 2\ —Smax  fmin g,

2
Zmax 1-— Zmin

J = V2 Zmax [K(xz) — E(x)] + %(Zmax — Zmin);

A 1_Zr2nin 2 — 22 V11— 22
_qb I (Zmax me.x) _ “max K(z), (4.2)

= )
2 Zmax\/ 1 — 22 22— 1

2
2 — 2 _ k222 2 — 2 _ v2—k? _ Zmi
where we have used 27, = cos” Opin = 557 Zmin = COS Omax = T =1 — 3

and the elliptic integrals of the first, second and third kinds

Zmax z
K(x) = / dz e ,
Smin \/(z2 _22)(22— 22 )

max min

Zmax 2
E(x) = / dz z ,

Zmin Zmax\/(zgnax — Z2)(Z2 - Zr2nin)

I <Zr2naX2_ Zﬁ’lin : :L') — /Zmax dz Zmax(l Zr2nax) ) (43)
V Zmax - 1 Zmin (1 — 22)\/(212113)( _ 22)(22 _ 22 )

min

To find the finite size effect, expanding conserved charges to O(z2, ) and O(z2,,), we

obtain
A 2 B
B~ v (|sin 22) - Amactin ) B (4.4)
2 4 2m
The leading behaviors of E and zpax are given by
4
E ~ V2 zpax log zmax’
Zmin
Y
Amax ~ [SH1 2 ’
Zmin ~ 4sin% e~ B/(V2A|sin 7). (4.5)




Using above relations,one obtains the following dispersion relation for giant magnon solu-
tion including the finite size correction as

E—J=+v2\ < sin% — 4 |sin3 % e_E/(m’Sin%‘v
B . A¢ —E/(\/ﬁ|sinM ) 1
+27T 4sin 5 '<e 2 1) (4.6)

For the infinite size case both E and J — oo, which gives exactly same result obtained in
the previous section.

Single spike: In this section we calculate finite size effect for the spike solution obtained
in the previous section. Note that for the angular momentum to be positive in case of the
spike solution, we should consider J' = —J by changing the directions of rotation. Keeping
this in mind, we now start to calculate the finite size effect for the spike.

Before calculating the dispersion relation, we should find sin 0,3, and sin 6.y, which
are given by

Sin Omin = V 1_Zr2nax: E’
14
SiNOpax = /1 — 22, = % (4.7)

With the above, the conserved charges can be rewritten as

Z2 — 22-
E = \/ﬁ max min K(Z’),

Zmax\/1 — Z%’lax

B
(ZgaaxE(‘T) - Zr2ninK(‘T)) - %(zmax - Zmin)a

22— 22
K(z)—-1I (M,x)] . (4.8)

J =2\

max

A¢ 1 - Zrzlin
5 =

Zmax\/ 1 — 22

max “max — 1

Here, the angular momentum J’ is given by

42max \ V2A22, B
“ma > “min - 2_(zmax - Zmin)a (49)
T

1
J = V2 zmax — (5 + log

Zmin 2Zmax

at O(z2;,). Note that for the infinite size limit, 2z, — 0, the second term in the right

hand side vanishes, so J' is always finite as it should do. The dispersion relation for a spike
E— @A(b is given by up to O(z3, ) and O(z3,,)

V2
E— TAqﬁ ~ V2 arcsin zpax (4.10)
1 max V2 1 max 2 4 max
- _z AL + 2 V2N 1o Pomax | 2
2Zmax 4 2 Zmax 2 2 Zmin

To rewrite the dispersion relation in terms of the physical quantities, zyi, and zpax should
be replaced with E and J'. From the leading term of F we obtain

Zmin = 4Zmaxe

—E/V2Xzmax (4.11)



and the leading term of J' gives

So

Jl
Zmax = ——7~ = J(B). 4.12
T =T (112)
Zmin = 4zmaxe_E/\/ﬁzmax = 4J(B)6_E/mJ(B) (413)

Using these, we finally obtain the dispersion relation for a finite size spike solution

E — @A(ﬁ ~ V2\arcsin J(B)

o — \/ﬁj(B) E e—2E/\/ﬁj(B)
8 ( L= (J(B)———+ - —-(;7(13)y2> :

(4.14)

5. Conclusions

We have studied, in this paper, the rotating string in the diagonal SU(2) subspace inside

the AdS; x CP? geometry in the presence of a NS-NS B field. We see that although the

equations of motion of the rotating string on R x S? are independent of NS-NS B field, the
most general form of conserved angular momentum depends on B field. We have shown
the existence of both the giant magnon, and the spike solutions for the string moving in
this background which correspond to open spin chain and have found out the relevant
dispersion relation among various charges in the infinite size limit. Furthermore, we have
studied the finite size correction in both cases. It will be interesting to find more general

string solutions in this background following [[[7].

References

1]

O. Aharony, O. Bergman, D.L. Jafferis and J. Maldacena, N = 6 superconformal
Chern-Simons-matter theories, M2-branes and their gravity duals, JHEP 10 (2008) 09]]
lerXiv:0806.1214];

T. Nishioka and T. Takayanagi, On type IIA Penrose limit and N = 6 Chern-Simons
theories, JHEP 08 (2008) 001 [prXiv:0806.3391].

O. Aharony, O. Bergman and D.L. Jafferis, Fractional M2-branes, JHEP 11 (2008) 043
[BrXiv:0807.4924).

J.M. Maldacena, The large-N limit of superconformal field theories and supergravity,

Theor. Math. Phys. 2 (1998) 231| [Int. J. Theor. Phys. 38 (1999) 1113 [hep-th/971120(];

S.S. Gubser, I.R. Klebanov and A.M. Polyakov, Gauge theory correlators from non-critical
string theory, [Phys. Lett. B 428 (1998) 105 [hep-th/9802109;

E. Witten, Anti-de Sitter space and holography, |Adv. Theor. Math. Phys. 2 (1998) 253
[hep-th/980215Q).

D.M. Hofman and J.M. Maldacena, Giant magnons, |J. Phys. A 39 (2006) 13095
[hep-th/0604135).



http://jhep.sissa.it/stdsearch?paper=10%282008%29091
http://arxiv.org/abs/0806.1218
http://jhep.sissa.it/stdsearch?paper=08%282008%29001
http://arxiv.org/abs/0806.3391
http://jhep.sissa.it/stdsearch?paper=11%282008%29043
http://arxiv.org/abs/0807.4924
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=00203%2C2%2C231
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=00203%2C2%2C231
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=IJTPB%2C38%2C1113
http://arxiv.org/abs/hep-th/9711200
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=PHLTA%2CB428%2C105
http://arxiv.org/abs/hep-th/9802109
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=00203%2C2%2C253
http://arxiv.org/abs/hep-th/9802150
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=JPAGB%2CA39%2C13095
http://arxiv.org/abs/hep-th/0604135

[5] M. Kruczenski, Spiky strings and single trace operators in gauge theories, JHEP 08 (2005)

014 [hep-th/041022§].

[6] M. Kruczenski, J. Russo and A.A. Tseytlin, Spiky strings and giant magnons on S®,

10 (2006) 009 [hep-th/0607044;

R. Ishizeki and M. Kruczenski, Single spike solutions for strings on S? and S3,

76 (2007) 126004 [prXiv:0705.2429].

[7] M. Benna, I. Klebanov, T. Klose and M. Smedback, Superconformal Chern-Simons theories
and AdSy/CFTs correspondence, JHEP 09 (2008) 079 [rrXiv:0806.1519].

[8] J.A. Minahan and K. Zarembo, The Bethe ansatz for superconformal Chern-Simons,

09 (2008) 04( [prXiv:0806.3951].

[9] D. Gaiotto, S. Giombi and X. Yin, Spin chains in N = 6 superconformal
Chern-Simons-matter theory, arXiv:0806.4589.

[10] G. Grignani, T. Harmark and M. Orselli, The SU(2) x SU(2) sector in the string dual of
N = 6 superconformal Chern-Simons theory, prXiv:0806.4959.

[11] D. Bak and S.-J. Rey, Integrable spin chain in superconformal Chern-Simons theory,

10 (2008) 059 [prXiv:0807.2069].

[12] G. Arutyunov and S. Frolov, Superstrings on AdSy x CP? as a coset o-model, THEP 09

(2008) 129 [prXiv:0806.494(];

B.J. Stefanski, Green-Schwarz action for type IIA strings on AdS,; x CP3,

808 (2009) 80 [prXiv:0806.4949];

G. Bonelli, P.A. Grassi and H. Safaai, Exploring pure spinor string theory on AdS; x CP?,
JHEP 10 (2008) 085 [prXiv:0808.1051].

3] N. Gromov and P. Vieira, The all loop AdS4/CFTs Bethe ansatz, prXiv:0807.0777.

]

N. Gromov and P. Vieira, The AdSy/CFTs algebraic curve, prXiv:0807.0437.

[15] B.-H. Lee, K.L. Panigrahi and C. Park, Spiky Strings on AdS, x CP3, [JHEP 11 (2008) 066
[erXiv:0807.2559].

[16] B. Chen and J.-B. Wu, Semi-classical strings in AdS,; x CP3, JHEP 09 (2008) 096]
[prXiv:0807.0807].

[17] S. Ryang, Giant magnon and spike solutions with two spins in AdS, x CP3, JHEP 11 (2008)

084 [arXiv:0809.5104].

[18] C. Ahn, P. Bozhilov and R.C. Rashkov, Neumann-Rosochatius integrable system for strings
on AdSy x CP3, JHEP 09 (2008) 017 [hrXiv:0807.3134].

[19] I. Shenderovich, Giant magnons in AdS,/CFTs: dispersion, quantization and finite-size
corrections, prXiv:0807.2861.

[20] T. McLoughlin and R. Roiban, Spinning strings at one-loop in AdSs x P3, prXiv:0807.3968.

[21] L.F. Alday, G. Arutyunov and D. Bykov, Semiclassical quantization of spinning strings in
AdS,y x CP3, JHEP 11 (2008) 089 JarXiv:0807 .4400].

[22] C. Krishnan, AdSs/CFTs at one loop, JHEP 09 (2008) 097 [erXiv:0807.4561].

[23] N. Gromov and V. Mikhaylov, Comment on the scaling function in AdS, x CP3,
brXiv:0807.4897.



http://jhep.sissa.it/stdsearch?paper=08%282005%29014
http://jhep.sissa.it/stdsearch?paper=08%282005%29014
http://arxiv.org/abs/hep-th/0410226
http://jhep.sissa.it/stdsearch?paper=10%282006%29002
http://jhep.sissa.it/stdsearch?paper=10%282006%29002
http://arxiv.org/abs/hep-th/0607044
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=PHRVA%2CD76%2C126006
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=PHRVA%2CD76%2C126006
http://arxiv.org/abs/0705.2429
http://jhep.sissa.it/stdsearch?paper=09%282008%29072
http://arxiv.org/abs/0806.1519
http://jhep.sissa.it/stdsearch?paper=09%282008%29040
http://jhep.sissa.it/stdsearch?paper=09%282008%29040
http://arxiv.org/abs/0806.3951
http://arxiv.org/abs/0806.4589
http://arxiv.org/abs/0806.4959
http://jhep.sissa.it/stdsearch?paper=10%282008%29053
http://jhep.sissa.it/stdsearch?paper=10%282008%29053
http://arxiv.org/abs/0807.2063
http://jhep.sissa.it/stdsearch?paper=09%282008%29129
http://jhep.sissa.it/stdsearch?paper=09%282008%29129
http://arxiv.org/abs/0806.4940
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=NUPHA%2CB808%2C80
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=NUPHA%2CB808%2C80
http://arxiv.org/abs/0806.4948
http://jhep.sissa.it/stdsearch?paper=10%282008%29085
http://arxiv.org/abs/0808.1051
http://arxiv.org/abs/0807.0777
http://arxiv.org/abs/0807.0437
http://jhep.sissa.it/stdsearch?paper=11%282008%29066
http://arxiv.org/abs/0807.2559
http://jhep.sissa.it/stdsearch?paper=09%282008%29096
http://arxiv.org/abs/0807.0802
http://jhep.sissa.it/stdsearch?paper=11%282008%29084
http://jhep.sissa.it/stdsearch?paper=11%282008%29084
http://arxiv.org/abs/0809.5106
http://jhep.sissa.it/stdsearch?paper=09%282008%29017
http://arxiv.org/abs/0807.3134
http://arxiv.org/abs/0807.2861
http://arxiv.org/abs/0807.3965
http://jhep.sissa.it/stdsearch?paper=11%282008%29089
http://arxiv.org/abs/0807.4400
http://jhep.sissa.it/stdsearch?paper=09%282008%29092
http://arxiv.org/abs/0807.4561
http://arxiv.org/abs/0807.4897

[24]

[25]

D. Bak, D. Gang and S.-J. Rey, Integrable spin chain of superconformal U(M) x U(N)
Chern-Simons theory, JHEP 10 (2008) 039 [prXiv:0808.017().

R. Ishizeki and M. Kruczenski, Single spike solutions for strings on S% and S3,

76 (2007) 126004 [prXiv:0705.2429].

[26]

N.P. Bobev and R.C. Rashkov, Spiky strings, giant magnons and (3-deformations,

D 76 (2007) 046008 [prXiv:0706.0442);

[27]

H. Hayashi, K. Okamura, R. Suzuki and B. Vicedo, Large winding sector of AdS/CFT,
VHEP 11 (2007) 033 [prXiv:0709.4033);

H. Dimov and R.C. Rashkov, On the anatomy of multi-spin magnon and single spike string
solutions, [Nucl. Phys. B 799 (2008) 257 [rrXiv:0709.4231].

J. Kluson, R.R. Nayak and K.L. Panigrahi, Giant magnon in N S5-brane background,

04 (2007) 099 [hep-th/0703244;

B.-H. Lee, R.R. Nayak, K.L. Panigrahi and C. Park, On the giant magnon and spike
solutions for strings on AdSs x S, [JHEP 06 (2008) 065 [prXiv:0804.2929[;

J.R. David and B. Sahoo, Giant magnons in the D1-D5 system, JHEP 07 (2008) 033
[erXiv:0804.3267;

J. Kluson, B.-H. Lee, K.L. Panigrahi and C. Park, Magnon like solutions for strings in
I-brane background, UHEP 08 (2008) 032 [prXiv:0806.387d];

C.-M. Chen, J.-H. Tsai and W.-Y. Wen, Giant magnons and spiky strings on S> with B-field,
BrXiv:0809.3269;

J. Kluson and K.L. Panigrahi, D1-brane in 3-deformed background, |[JHEP 11 (2007) 011|
[erXiv:0710.0144)].

G. Arutyunov, S. Frolov and M. Zamaklar, Finite-size effects from giant magnons,

Phys. B 778 (2007) 1 [hep-th/060612§];

D. Astolfi, V. Forini, G. Grignani and G.W. Semenoff, Gauge invariant finite size spectrum of
the giant magnon, |Phys. Lett. B 651 (2007) 329 [hep—th/0702043;
Y. Hatsuda and R. Suzuki, Finite-size effects for dyonic giant magnons, |Nucl. Phys. B 800

(2008) 349 [arXiv:0801.0747];

Y. Hatsuda and R. Suzuki, Finite-size effects for multi-magnon states, JHEP 09 (2008) 02§
[erXiv:0807.0643);

C. Ahn and P. Bozhilov, Finite-size effects for single spike, JHEP 07 (2008) 105
[erXiv:0806.108§);

T. Klose and T. McLoughlin, Interacting finite-size magnons, |J. Phys. A 41 (2008) 2854(1
[erXiv:0803.2324];

B. Ramadanovic and G.W. Semenoff, Finite size giant magnon, arXiv:0803.4028|

G. Grignani, T. Harmark, M. Orselli and G.W. Semenoff, Finite size giant magnons in the
string dual of N = 6 superconformal Chern-Simons theory, UHEP 12 (2008) 00§
[erXiv:0807.020§];

D. Astolfi, V.G.M. Puletti, G. Grignani, T. Harmark and M. Orselli, Finite-size corrections
in the SU(2) x SU(2) sector of type IIA string theory on AdSs x CP3, prXiv:0807.15217;
C. Ahn and P. Bozhilov, Finite-size effect of the dyonic giant magnons in N = 6 super
Chern-Simons theory, arXiv:0810.2079;

T. Lukowski and O.0. Sax, Finite size giant magnons in the SU(2) x SU(2) sector of
AdSy x CP3, hrXiv:0810.1244;

D. Bombardelli and D. Fioravanti, Finite-size corrections of the CP? giant magnons: the
Laischer terms, larXiv:0810.0704

— 10 —


http://jhep.sissa.it/stdsearch?paper=10%282008%29038
http://arxiv.org/abs/0808.0170
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=PHRVA%2CD76%2C126006
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=PHRVA%2CD76%2C126006
http://arxiv.org/abs/0705.2429
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=PHRVA%2CD76%2C046008
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=PHRVA%2CD76%2C046008
http://arxiv.org/abs/0706.0442
http://jhep.sissa.it/stdsearch?paper=11%282007%29033
http://arxiv.org/abs/0709.4033
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=NUPHA%2CB799%2C255
http://arxiv.org/abs/0709.4231
http://jhep.sissa.it/stdsearch?paper=04%282007%29099
http://jhep.sissa.it/stdsearch?paper=04%282007%29099
http://arxiv.org/abs/hep-th/0703244
http://jhep.sissa.it/stdsearch?paper=06%282008%29065
http://arxiv.org/abs/0804.2923
http://jhep.sissa.it/stdsearch?paper=07%282008%29033
http://arxiv.org/abs/0804.3267
http://jhep.sissa.it/stdsearch?paper=08%282008%29032
http://arxiv.org/abs/0806.3879
http://xxx.lanl.gov/abs/0809.3269
http://jhep.sissa.it/stdsearch?paper=11%282007%29011
http://arxiv.org/abs/0710.0148
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=NUPHA%2CB778%2C1
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=NUPHA%2CB778%2C1
http://arxiv.org/abs/hep-th/0606126
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=PHLTA%2CB651%2C329
http://arxiv.org/abs/hep-th/0702043
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=NUPHA%2CB800%2C349
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=NUPHA%2CB800%2C349
http://arxiv.org/abs/0801.0747
http://jhep.sissa.it/stdsearch?paper=09%282008%29025
http://arxiv.org/abs/0807.0643
http://jhep.sissa.it/stdsearch?paper=07%282008%29105
http://arxiv.org/abs/0806.1085
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=JPAGB%2CA41%2C28540
http://arxiv.org/abs/0803.2324
http://arxiv.org/abs/0803.4028
http://jhep.sissa.it/stdsearch?paper=12%282008%29008
http://arxiv.org/abs/0807.0205
http://arxiv.org/abs/0807.1527
http://arxiv.org/abs/0810.2079
http://arxiv.org/abs/0810.1246
http://arxiv.org/abs/0810.0704

J.A. Minahan and O. Ohlsson Sax, Finite size effects for giant magnons on physical strings,

[Nucl. Phys. B 801 (2008) 97 [prXiv:0801.2064;
N. Gromov, S. Schafer-Nameki and P. Vieira, Quantum wrapped giant magnon,

78 (2008) 026004 [prXiv:0801.3671;

N. Gromov, S. Schéfer-Nameki and P. Vieira, Efficient precision quantization in AdS/CFT,
VHEP 12 (2008) 013 [prXiv:0807.4752.

— 11 —


http://www-spires.slac.stanford.edu/spires/find/hep/www?j=NUPHA%2CB801%2C97
http://arxiv.org/abs/0801.2064
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=PHRVA%2CD78%2C026006
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=PHRVA%2CD78%2C026006
http://arxiv.org/abs/0801.3671
http://jhep.sissa.it/stdsearch?paper=12%282008%29013
http://arxiv.org/abs/0807.4752

